With growing traffic congestion and environmental issues, the interactions between travel behaviour and the built environment have drawn attention from researchers and policymakers to take effective measures to encourage more sustainable travel modes and to curb car trips, especially in urbanising areas where travel demand is very complicated. This paper presents how built environmental factors affect public transit choice behaviour in urban villages in China, where a large population of low-income workers are accommodated. This location had a high demand for public transit and special built environmental characteristics. Multinomial logistic regression was employed to examine both the determinants and magnitude of their influence. The results indicate that the impacts of built environments apply particularly in urban villages compared to those in formal residences. In particular, mixed land use generates an adverse effect on public transit choice, a surprising outcome which is contrary to previous common conclusions. This study contributes by addressing a special type of neighbourhood in order to narrow down the research gap in this domain. The findings help to suggest effective measures to satisfy public transit demand efficiently and also provide a new perspective for urban regeneration.
Introduction
For decades, public transit (PT) has gained increasing attention due to its significance in addressing environmental problems, limited urban land resources, job-housing unbalance issues as well as the demand for equity and equality of various classes of population in society with the advancing urbanisation process [1, 2] . Generally, PT is regarded as a sustainable travel mode, beneficial to both individuals and the society. To individuals, it is an effective motorised mode, meeting the needs of medium and long distance urban trips, with a low level of cost and acceptable time consumption. To the society at large, PT acts as an alternative to private cars that alleviates urban congestion and air pollution, especially in dense urban areas [3] [4] [5] .
Considering PT's positive and significant functions, governments have implemented supportive measures and invested substantial funds to construct PT infrastructure and enhance PT services to attract more PT travel demand, while the sharing of PT has not undergone a breakthrough. For instance, in China, the fixed investment into PT grew from 66 billion yuan in 2004 to 368 billion yuan in 2014, accounting for the total investment in road transport going up from 8.96% in 2004 to 19 .45% in 2014, but the share of PT passenger volume did not increase significantly, only growing from 16 .3% in 2004 to 18 .2% in 2014. Only a few studies have investigated the reasons for this situation, claiming that the PT travel demand was not paid as much attention as the supply of PT infrastructure [1, 6] . To be specific, transport planners attached more importance to adding bus lines or bus stops, but ignored the features of the travel demand, such as what types of groups would prefer PT travel and how to satisfy their PT travel demand, or neglected to encourage more people to choose PT for daily trips. In fact, various groups of the population or different urban forms would generate distinct patterns of travel behaviour, so it would be more effective and significant to probe into a particular demand segment rather than the overall demand. Therefore, the study reported in this paper chose a segment with large demand for PT but a lack of attention to certain characteristics of population and urban form, so as to provide specific policy suggestions for PT encouragement.
In China, an urban village area is such a segment that importance needs to be attached to regarding PT travel. Urban villages are unique informal residences accommodating large amounts of migrant workers in mega-cities, especially in China. They are derived from rapid urbanisation when villagers still kept their dwelling spaces while their cultivating lands in original villages were requisitioned and surrounded by built-up areas in the city, either in urban centres or peri-urban areas in the process of urban regeneration [7] . This phenomenon is especially popular in high-speed developing metropolises in China, such as Beijing, Shanghai, Guangzhou and Shenzhen, where great job opportunities attract much external labour. In this context, for profit, the indigenous villagers or aborigines reconstructed their original cottages into multilayer buildings (under poor quality and arbitrarily without authorisation from governments) and then leased their village apartments to migrant workers at a relatively low rent compared to formal residences. A Formal Residence is defined as a type of residence approved by the government within the scope of legal urban planning and which conforms to the procedures and rules stipulated by the government. It serves as a comparison to the urban village which is a typical Informal Residence. Spontaneously, urban village areas assembled a large number of low-income workers and generated a large volume of PT commuting demand. Therefore, to meet the PT demand or in other words, to avoid the probability of car use increasing due to unsatisfied PT demand, this trend has been prompting states and localities to turn to land planning and urban design to encourage car users to switch to PT [8] . Urban villages are results of urbanisation and China is still undergoing an unprecedented surge of urbanisation and motorisation, with a rapidly expanding urban population and the rapid increase of private car ownership. Chinese cities are mimicking the suburbanisation trends and patterns of the US during the Post-World-War-Two period, which is the world's most car-dependent nation [9] . In order to prevent an auto-dependent tendency, China's urbanisation should follow the transit-oriented development, with the integration of land use and transport to attract more citizens to take public transit as their main trip mode choice. Besides, regeneration in urban villages is a demand for efficient land use. Therefore, it is vital to understand the relationship of the built environment with public transit behaviour in urban villages in China.
So far, there have been several, but not abundant, studies concerning PT choice. In general, previous studies have emphasised the relationship between PT and land use policies [5, 10] , giving rise to the trend of connecting the built environment and travel behaviour as a feasible way to switch mode choice behaviour. However, regarding to PT choice, previous studies have mainly focused on the general elements of the built environment without distinguishing its features under particular contexts of urban forms, especially in compact cities in developing countries [11] . In the last four decades, Chinese cities have undergone rapid spatial transformation and expansion, and the regeneration process is still underway. New developments in Chinese cities, however, are generally being built according to the typical modernisation following the developed world (western) style, regardless of the compact city and population features in China [12] . Particularly, the suitable built environment to meet PT demand is neglected because of the differences of transport structures between western countries and China. Subsequently, traffic problems have appeared in all directions due to the unsuitable built environments. But urban villages faced with undergoing or future renewal still have chances for better planned development if we find a more self-adapted method for urban regeneration in the aspect of built environments for sustainable transport. Also, the urban villages may face their future choice from the perspective of their transport role. Thus, urban villages play a significant role for PT development, and so PT choice behaviour in urban villages matters to sustainable urban transport.
Therefore, we pose the following research questions for this paper: How can we describe the travel behaviour of residents in urban villages in China? How influential is the built environment on travel choice behaviour? Specifically, we attempt to investigate how the unique urban form settings in China, interacting with other attributes, affect the public transit choices of residents living in urban villages in Shenzhen, China, compared to those in formal residences. Quantitative and qualitative data about travel information of residents in Shenzhen are used. We answer the research questions in the following five sections. Section 2 starts with a review of relevant literature on the status and determinants of travel mode choice behaviour. Section 3 presents an overview of the methodology, followed by results of regression models in Section 4. The final Section 5 discusses the conclusions and policy implications of our analyses.
Review of Factors Influencing Choice of Mode of Travel and Behaviour by Urban Travellers
Although there is a paucity of studies that have targeted the PT choice behaviour in urban villages, most have started from a more general research area focusing on the influencing factors of travel mode choice behaviour. Generally, determinants of travel mode choice behaviour are grouped into two general categories: socio-demographic factors involving demographic and socioeconomic attributes, and built environmental characteristics associated with travel mode choice.
Demographic and socioeconomic variables play critical roles in the mode-choice decision process made by travellers. A different segment of the population of different age, gender, education, income, and employment make a different travel mode choice [13, 14] . Besides, household socioeconomic characteristics, such as car ownership, household size and structure, as well as household income, also significantly influence traveller mode choice [15, 16] . For example, men are more likely to travel by car in commuting activities, while when it comes to shopping activities, women are more prominent car travellers [17] . Regarding employment, compared to the unemployed, the employed make a large proportion of car trips in spite of making fewer total trips [18] . Also, low-income groups have been claimed to have low mobility, but are more likely to use PT or a non-motorised mode [19] .
In terms of built environmental factors, it is considered to increasingly affect travel mode choice in recent years, but the debate on its impacts is far from reaching a consensus [14] . The built environment has been summarised as 5Ds, i.e., density, diversity, design, distance to transit and destination accessibility [8] . In general, three factors: high residential density, compact cities with mixed land use, and good accessibility to public transit are considered to motivate more non-motorised, and PT travel, though this conclusion is based on research studies in the context of developed western countries [8, 18] . To be specific, built environment density is linked to employment, household and building density. Higher density has been claimed to reduce car use and this encourages more people to choose PT [20] . Diversity refers to the mixed use of land. The closer the housing, job and social amenities, the less often the choice of the motorised travel mode is made [2] . Design is an important feature of urban road networks. When there is an advantageous design for walking in a community, the possibility of people choosing private cars for travel will decrease [21] . As to distance to transit and destination accessibility, a long distance to a destination or inconvenience walking to bus stops or metro stations always leads to greater car use [22, 23] .
PT travel demand and choice behaviour of the targeted population should be considered more carefully and in detail. There is heterogeneity among different groups of people when choosing PT services, so the measures and policies relating to PT supply could be more effective when it meets the differentiation of travel demand [24] . Among the various groups of population, PT travel behaviour of low-income populations deserves more in-depth research because they occupy a prominent position under the social background of travel equity and equality [6, [25] [26] [27] . In particular, habitation communities with a low-income population such as urban villages are worthy of more attention because these places tend to form more massively regular PT travel demand. Therefore, the mechanism of travel behaviour is of vital importance to solving the traffic congestion of urban regions. Research studies that have been focusing on slightly different urban areas to villages but in with similar low-income populations have been conducted for years. Recently, Mushi supplemented the empirical evidence on the relationship between the built environment and mode choice in the context of the Indian city of Rajkot [28] . The study claimed that there was a strong tendency to walk or use a bicycle or auto rickshaw when locations had higher mixed land use, so the study inferred that land use policy should focus on the mix of diverse land use, which had to be location-based to support non-motorised and public transport travel [28] . In China, when Luo studied the relationship between urban fringe development and transportation supply, he compared the demand for travel by private cars and bus and the result showed that the growth of urban traffic had considerably changed the configuration of the edge of the city, but the lack of bus services made commuters dislike living in the fringe community, which led to the formation of a crowded city centre [29] . Wang investigated the impacts of built environments on travel behaviour in Hong Kong, comparing the differences between public housing and private housing and he found that people living in public and private housing in Hong Kong had significantly different built and social environments, and built environments exerted a significant influence on travel behaviour, concluding a result that density and accessibility affected private housing residents' auto ownership, travel time and trip frequency, but had few influences on public housing dwellers [18, 30] .
To conclude this review, it is clear that several areas of investigation would be of interest. Apart from different groups of people, the research team also intends to investigate how travel behaviour varies in different types of neighbourhoods. Few research studies have shed light on causality between what type of residential neighbourhood one chooses and what travel behaviour one produces [17, [31] [32] [33] . Actually, the principle of neighbourhood type choice is residential self-selection which could confound the relationships between the built environment and travel behaviour. The influence of the built environment on travel behaviour of residents may be overestimated because of residential self-selection effects [34] . To exclude the effect of residential self-selection, the most effective method is to conduct a natural experiment. If a change in built environments in a neighbourhood is observed and travel behaviour before and after this change is investigated, then we can attribute the change in travel behaviour to built environments and determine that any change in travel behaviour is irrelevant with residential self-selection.
Materials and Methods

Data Source and Study Area
As mentioned before, urban villages are widespread in rapidly developing cities in China. As one of the most prosperous cities, and also as a Special Economic Zone in China, Shenzhen is a typical dual-structured city with informal urban villages and formal residences co-existing for more than thirty years. Shenzhen has experienced a significant growth in population from 0.31 million since its establishment in 1979 to 12 million in 2016, about 7 million of whom live in urban villages predominately because of the low rent. This generates large demand for PT travel either for commuting or for non-commuting activities [35] . Figure 1 demonstrates the extensive distribution of urban villages in Shenzhen covering almost 60% of the built-up areas of the whole city. Taking account of these characteristics, we selected Shenzhen as our case study area. In this study, the raw data came from a large-scale household travel survey in Shenzhen, conducted by a public sector body named the Shenzhen Urban Planning and Land Resource Research Centre (UPLR) in 2014. The survey mainly investigated four areas in the city centre and fringes where urban villages are compactly located, namely Shangxiasha (SXS), the Longhua centre (LHC), the HW tech centre (HWT) and the Tianbei community (TBC), including 8309 respondents in total. As part of the agreement with UPLR, we were eligible to select one of the four areas for our research use because the survey contained some information that was not public. We picked SXS as our study area because it is located in the city centre called the Futian district and is one of the largest urban village localities in Shenzhen (see Figure 2 ). More than 100 thousand people live in the SXS area, covering an area of 1.41 square kilometres and substantially 70% of the residents live in urban villages. Formal residences are also considered as a contrast. In this study, the raw data came from a large-scale household travel survey in Shenzhen, conducted by a public sector body named the Shenzhen Urban Planning and Land Resource Research Centre (UPLR) in 2014. The survey mainly investigated four areas in the city centre and fringes where urban villages are compactly located, namely Shangxiasha (SXS), the Longhua centre (LHC), the HW tech centre (HWT) and the Tianbei community (TBC), including 8309 respondents in total. As part of the agreement with UPLR, we were eligible to select one of the four areas for our research use because the survey contained some information that was not public. We picked SXS as our study area because it is located in the city centre called the Futian district and is one of the largest urban village localities in Shenzhen (see Figure 2 ). More than 100 thousand people live in the SXS area, covering an area of 1.41 square kilometres and substantially 70% of the residents live in urban villages. Formal residences are also considered as a contrast. In this study, the raw data came from a large-scale household travel survey in Shenzhen, conducted by a public sector body named the Shenzhen Urban Planning and Land Resource Research Centre (UPLR) in 2014. The survey mainly investigated four areas in the city centre and fringes where urban villages are compactly located, namely Shangxiasha (SXS), the Longhua centre (LHC), the HW tech centre (HWT) and the Tianbei community (TBC), including 8309 respondents in total. As part of the agreement with UPLR, we were eligible to select one of the four areas for our research use because the survey contained some information that was not public. We picked SXS as our study area because it is located in the city centre called the Futian district and is one of the largest urban village localities in Shenzhen (see Figure 2 ). More than 100 thousand people live in the SXS area, covering an area of 1.41 square kilometres and substantially 70% of the residents live in urban villages. Formal residences are also considered as a contrast. The selected SXS area covers six urban villages and five formal residences (residential communities) (see Figure 3) . As shown in Figure 3 , urban villages seem to be more compact than formal residences, but in fact, the residential density is just the opposite, because the plot ratio of urban villages is much lower than that of formal residences. The survey in this area contains 249 households with 565 trips in urban villages and 263 households with 985 trips in formal residences. Also, according to our survey, there are 46 bus stops and one metro station within 500 metres of the area.
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Travel Choice Behaviour Characteristics
Figures 5 and 6 show the travel characteristics of residents in urban villages in SXS area in terms of travel mode choice and travel purpose. To provide the contrast, travel behaviour in formal residences is also shown in the two figures. As indicated in Figure 5 , PT is the most popular mode for both urban villages and formal residences, while people in urban villages are more likely to travel by PT than those in their formal counterpart. Regarding travel purpose, we can see from Figure 6 that when travelling by PT, substantially 82% of people in formal residences travel for commuting, while only about 50% of residents in urban villages travel for commuting. In other words, people in urban villages travel by PT for more varied purposes, whereas those in formal residences travel by PT mainly for commuting purposes. The selected SXS area covers six urban villages and five formal residences (residential communities) (see Figure 3) . As shown in Figure 3 , urban villages seem to be more compact than formal residences, but in fact, the residential density is just the opposite, because the plot ratio of urban villages is much lower than that of formal residences. The survey in this area contains 249 households with 565 trips in urban villages and 263 households with 985 trips in formal residences. Also, according to our survey, there are 46 bus stops and one metro station within 500 metres of the area. Figures 5 and 6 show the travel characteristics of residents in urban villages in SXS area in terms of travel mode choice and travel purpose. To provide the contrast, travel behaviour in formal residences is also shown in the two figures. As indicated in Figure 5 , PT is the most popular mode for both urban villages and formal residences, while people in urban villages are more likely to travel by PT than those in their formal counterpart. Regarding travel purpose, we can see from Figure 6 that when travelling by PT, substantially 82% of people in formal residences travel for commuting, while only about 50% of residents in urban villages travel for commuting. In other words, people in urban villages travel by PT for more varied purposes, whereas those in formal residences travel by PT mainly for commuting purposes. Figures 5 and 6 show the travel characteristics of residents in urban villages in SXS area in terms of travel mode choice and travel purpose. To provide the contrast, travel behaviour in formal residences is also shown in the two figures. As indicated in Figure 5 , PT is the most popular mode for both urban villages and formal residences, while people in urban villages are more likely to travel by PT than those in their formal counterpart. Regarding travel purpose, we can see from Figure 6 that when travelling by PT, substantially 82% of people in formal residences travel for commuting, while only about 50% of residents in urban villages travel for commuting. In other words, people in urban villages travel by PT for more varied purposes, whereas those in formal residences travel by PT mainly for commuting purposes. In addition, other travel characteristics of urban villagers also indicate significant differences compared to those of formal residents as shown in Table 1 . As can be seen from Table 1 , PT features of urban villages exceed those of formal residences in every aspect, that is travel distance and travel rate apart from mode choice. Beyond that, features of travelling by non-motorised mode and by car also show significant differences. As a result, nonmotorised and car mode will be considered as reference dependents in the following regression model.
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Model and Variables Specification
Random utility theory is the basic core to model choice behaviour and its determinants. Given j is one option from a set of M options (j = 1, 2, . . . , M), the utility derived from the j th option selected by the i th individual can be expressed as U ij . Supposing this utility is a linear function of H factors (determinants). Of these H factors, assume that R of these factors are personal related but are irrelevant to option attributes, and S of these factors are option related but are irrelevant to individuals. Assume that X ir represents the characteristics of i th individual with R attributes (r = 1, 2, . . . , R), and W js represents the value of j th attributes (s = 1, 2, . . . , S), so the utility functions can be written as the following Equations (1) and (2):
β jr is the coefficient between the the j th option and the r th characteristic, and is the coefficient between the i th individual and the s th attribute. In addition, the relationship between the utility function and its determinant variables is not quite precise, with possibilities that some factors may be excluded or the measurement of some factors is inaccurate, so an error term is added to the equation to capture this uncertainty. Therefore, the utility function is called a stochastic utility model. Only if the m th option provides the highest utility of all available options, will a person choose j = m. In other words, if Y i is a random variable, its value j (j = 1, 2, . . . , M) represents the choice made by the i th individual, the probability that the i th individual chooses the m th option is shown as the following Equation (3):
To investigate the relationships between one dependent variable and independent variables, mainly when modelling the associations between a categorical (more than two categories) dependent and one or more predictor variables, a multinomial logistic regression model is widely employed in this domain [36] . Multinomial logistic regression has been performed fitting results from the evidence of previous studies [37, 38] . In our study, the observed numbers of mode choices made by individuals are classified into five categories as demonstrated in Table 1 . Therefore, we will use multinomial logistic regression (MNL) to examine the impacts of several variables including built environments on PT choice behaviour.
In an MNL model, all Y is = 0, and the individual specific model is represented as Equation (4).
However, there are m equations in the MNL model but only m-1 independent unknowns. In order to standardise this problem, we set β 1r = 0, r = 1, . . . , R and Z i1 = 0, so the probabilities are shown in Equations (5) and (6) .
A comprehensive set of variables collected and defined from four dimensions are incorporated in the model, comprising socio-demographic attributes, PT service attributes, daily travel features, and, most importantly, the built environment attributes. As mentioned in the literature review section, PT service attributes are particularly concerned in the PT choice study here. Tables 2 and 3 display detailed statistical information of the variables. The final sample contains 565 respondents from urban villages and 985 respondents from formal residences as a contrast. The built environment variables were measured in the scale of each residence area, which is smaller and more precise than those in previous studies that were measured in TAZ scale [18, 27, 39] . Importantly, before applying data into the model, some diagnostic checks have been conducted to check the models. Firstly, the collinearity statistics show that the tolerance values are all larger than 0.1 and the VIF value is smaller than 10 (actually between 1 to 6) for both urban villages model and formal residences model, suggesting that there is no collinearity in the data-set of the models. Secondly, when examining the goodness-of-fit, the significance values are all larger than 0.05, proving that the model meets the assumption. Finally, the Pseudo R-Square value for the urban villages model and formal residences model are 0.634 and 0.659 respectively, which means that the model can explain most of the actual data. Table 3 . Other variables profile.
Dimension Name Description
Built environment variables 
, E refers to mixed land use (entropy); j refers to the type of land use (j = 1, 2, . . . , n); P j refers to the proportion of land use type j.
Results
As shown in Figure 1 above, there are five types of travel modes, including non-motorised, PT, car, taxi and others. When running the MNL model with one baseline, the relative advantage of the other four modes are shown. However, to make the results easy to read and understand, travelling by non-motorised mode and car mode will act as reference dependents (a baseline) in the MNL model and we only tabulate the PT result. We omit "taxi" and "others", because non-motorised, PT and car travelling are the main travel modes in urban villages and formal residences, and we only want to know how advantageous PT is with respect to non-motorised and car modes. The data analysis procedure using the MNL model was run for four times referring to the non-motorised mode in urban villages and formal residences respectively, and then referring to the car mode in urban villages and formal residences respectively. Table 4 demonstrates the regression results of the PT choice regression referring to non-motorised mode, with a comparison between urban villages and formal residences. Among the built environment variables, after controlling for variables of other dimensions, only residential density shows a significant influence for both urban villages and formal residences, respectively at the 90% and 95% confidence level. Also, the direction of the influence is consistent for both urban villages and formal residences. Although urban villages and formal residences are in urban centre areas, the correlation in urban villages is less significant than that in formal residences. This implies that people in urban villages are less encouraged by density to switch from PT mode to a non-motorised mode for travel. Meanwhile, other built environmental variables did not show significant effects on travel mode. Therefore, it is not much helpful to alter built environments to attract PT travellers to shift to non-motorised travelling in urban villages. Apart from the built environment, other variables also show significant influences. First, it is consistent with most previous studies that income remarkably affects travel mode choice behaviour [13, 19] . People in different income levels exert different modes of preference. Compared to non-motorised mode, people in urban villages with incomes below CNY80 thousand are less like to choose PT, while people in formal residences with incomes above CNY200 thousand are more likely to choose PT. Secondly, travel distance is another significant factor encouraging people to choose PT instead of a non-motorised mode, but urban villages (an 16.1% increase) are less likely to be affected than formal residences (an 33.9% increase) regarding this. In addition, more factors, like age, car ownership and travel time encourage people to choose PT or non-motorised mode in formal residences, but these variables do not show a significant influence in urban villages. This could reflect that people in urban villages exhibit a more stable status than those in formal residences when they have to decide whether to choose PT or a non-motorised mode. Table 5 illustrates the regression results of PT choice regression referring to the private car mode, with a comparison between urban villages and formal residences. Regarding the built environment variables, it is found that most of the factors show a significant influence, which is a great disparity from the results in Table 4 where only residential density matters. This suggests that the built environment plays a more important role in switching people between PT and cars than the shift between PT and non-motorised mode. Firstly, with the increase of bus stops within 500 metres, there will be a larger population with a 77.6% and 32.2% rise in urban villages and formal residences respectively to choose PT rather than car at 95% and 99% significance confidence levels. This shows that adding bus stops could encourage more PT choice and hinder car use effectively. Secondly, when residential density increases, people in urban villages will transfer from car use to PT choice, which is also consistent with most previous studies [20] . Thirdly, people in urban villages are more tolerant than those in formal residences regarding greater distances to transit. Even it takes 10 to 20 min to reach bus stops or metro stations, people in urban villages prefer to travel by PT than by car. Specifically, mixed land use shows the distinctive influence on PT choice versus car use. In the case of people in formal residences, the land use mix shows a positive effect on their PT choice, which is in accord with claims from most past research studies [2, 8, 20] . However, the mixed land use influences urban villages in an opposite way. To clarify, while increased land use mix is in correlation with less traveling by PT mode, in fact, people almost completely give up PT mode in urban villages. This may be due to the fact that the higher mixed land use in urban villages means a great improvement of their living environment and this would lead to higher rents in this region, which could make low-income residents have to leave this community, while those with a relatively higher income still living in this community would exert an increased proportion of car use.
In terms of other variables, more females in urban villages tend to prefer to drive instead of taking the bus than males, while there is an opposite result in the case of formal residences. Also, resident occupation demonstrates a significant influence in urban villages but not in formal residences. Regarding income, people earning 80-150 thousand yuan per year prefer PT over using cars. Although car ownership shows no significant influence in urban villages, people having no car in formal residences would be more likely to choose PT. Concerning daily travel features, a longer distance is correlated with a higher probability of choosing car mode, even though it is not in direct proportion to travel time. The reason for this could be that the congestion context could not be neglected and maybe BRT (Bus Rapid Transit) plays an important role in reducing travel time by PT. 
Discussion and Conclusions
Urban villages highlight a spatial advantage of gathering a large population of Public Transport (PT) demand for research significance and convenience. This research has focused on a better understanding of the associations between the built environment and PT choice behaviour in urban villages, particularly in China. To discover the particularity and generality of the connection, the study has generally experienced three steps. First, a framework of influential factors was set up on the basis of previous related research and the need for this research. To be specific, four dimensions of variables were developed in the model, and they were socio-demographic, PT service, daily travel features, and most importantly the built environment attributes. Second, formal residences were incorporated as a contrast to highlight the special nature of urban villages. Third, travelling by non-motorised transport or by car were set as reference dependents when implementing multinomial logistic regression models to clearly explain the findings.
Generally, the regression results showed that built environment factors had significant influences on PT choice behaviour in urban villages, and notably played an eco-friendly and land use effective role to encourage PT choice and consequently to reduce car use. Increasing bus stops and residential density displayed a positive effect on PT choice, which was a consensus with most previous studies in the context of developed countries [14, 15] , while people from urban villages showed a much higher probability of choosing PT than those from formal residences. That is, for policy implications, adding bus stops around urban villages would bring a more evident effect on PT incentives and would relieve regional traffic congestion correspondingly. Interestingly, in terms of mixed land use, it did not show a positive impact on PT choice in the case of urban villages, as most previous studies have claimed [2, 8, 20] , although the influence was still significant. Rapid urbanisation has led cities in more compact and mixed-use directions, so the inconsistency of urban villages with the developing trend could urge the regeneration of urban villages to some extent. Therefore, the findings relating people's choice of PT with the built environment in urban villages not only provide references for traffic policymakers but also offer well-founded guidelines for urban planners.
It should be noted that there are still limitations in this paper. The sample size may not be large enough, because we only studied urban-centre villages, but we have not considered the different features of urban-fringe villages. Urban villages are confronted with transformation everywhere in the city. Our findings indicate that different location characteristics of urban villages could lead to different results of the correlation of built environment and travel behaviour.
Further studies are needed to investigate the different types of urban-centre villages and urban-fringe villages to provide type-based transformation strategies for urban villages. In addition, the model used in this paper appeared to be indirect because a reference category is necessary to explain both dependent and independent variables in the model. The model could not reflect the direct influence of the determinants but could only indicate a comparative advantage. Therefore, optimising the method and enriching the sample deserve more efforts in the future. Last, but nevertheless important, the underlying effect of residential self-selection has not yet been estimated. We have mentioned that the most effective way to exclude residential self-selection is by natural experiment. However, apply this method requires the household travel survey to be conducted twice, in order to obtain longitudinal data. This method is very hard to realise, but future studies should try to determine a suitable approach. 
